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r*| This invention provides for the 
active site mapping of enzymes which 
catalyse covalent modification includ- 
ing, but not limited to phosphorylation, 
acylation, dephosphorylation in which 
a fixed residue (known as the catalytic 
residue) such as a tyrosine, serine, thre- 
onine, histidine, aspartic acid residue or 
any other residue containing an appro- 
priate side chain is modified. Map- 
ping of protein kinases ts exemplified. 
The method of the invention has an ad- 
ditional level of complexity over and 
above that of the self-deconvoluting li- 
braries described in W097/422 16. This 
involves making a library of smaller li- 
braries (referred to as subsets) where a 
fixed residue is moved stepwise through 
the sequence of amino acids or other 
groups (such as peptidomimetics). Us- 
ing 5 subsets of libraries of peptides of 
5 amino acids allows the mapping of a 
sequence of 9 amino acids. In general 

one could carry out the invention using n subsets of n-mer peptides so as to provide mapping data for the residues from -(n-1) to -Kn-1) 
either side of the active site. Thus in general the length of the mapped sequence would be (2n)-l. In this invention there is no need to 
separate modified from unmodified sequences because of the self deconvoluting nature of the library. The assay screen produces a series 
of hits, the patterns of which reveal the unique sequences in each well. This enables a pattern of substrate preferences to be determined for 
any enzyme. The unique sequences obtained using this invention can be used to provide substrates for high throughput assays and provide 
detailed information about the active site to aid rational drug design. This invention can also be used as an inhibitor library to screen against 
known modifying enzymes where a known substrate exists and can be set up in an assay format. 



500 



750 



1000 1250 



[Peptide] (\iM) 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 
C07K 1/04 , A61K 38/08, G01N 33/68 



A3 



(11) International Publication Number: 
(43) International Publication Date: 



WO 99/23109 

14 May 1999 (14.05,99) 



(21) International Application Number: PCT/GB 98/03 259 

22) International Filing Date: 30 October 1998 (30.10.98) 



(30) Priority Data: 

9722818.3 



30 October 1997 (30.10.97) 



GB 



(71) Applicant (for all designated States except US): PEPTIDE 

THERAPEUTICS LIMITED [GB/GBJ; Peterhouse Tech- 
nology Park, 100 Fulboum Road, Cambridge CB1 9PT 
(GB). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): CLARK, Jonathan 
[GB/GB]; 15 Main Street, Sudborough, Nr. Kettering 
NN14 3BX (GB). LAMONT, Alan [GB/GB]; Downing 

?3 Cottage, 22 High Street, Croydon, Herts. SG8 0DN (GB). 
WILLIAMS, David [GB/GB]; 47. High Street, Meldreth, 

!;?! Royston, Herts. SG8 6LA (GB). 

(T&) Agent: DA VIES, Jonathan, Mark; Reddie & Grose, 16 
M g Theobalds Road, London WC1X 8PL (GB). 



(81) Designated States: AL, AM, AT, AU, AZ, BA, BB BG BR 
BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, Gb' Gd' 
GE, GH, GM, HR, HU, ID, IL, IS, JP. KE, KG, KP KR* 
KZ, LC, LK, LR, LS, LT, LU, LV, MD, MG, MK,'mn 
MW, MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI Sk] 
SL, TJ, TM, TR, TT, UA, UG, US, UZ, VN, YU.ZW 
ARIPO patent (GH, GM, KE, LS, MW, SD, SZ, UG ZW)' 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM)' 
European patent (AT, BE, CH, CY, DE, DK, ES, FI, FR 
GB, GR, IE, IT, LU, MC, NL, PT, SE), OAPI patent (BF 
BJ, CF, CG, CI, CM, GA, GN, GW, ML, MR, NE, Sn! 
TD, TG). 



Published 

With international search report. 

(88) Date of publication of the international search report: 

8 July 1999 (08.07.99) 



(f 4) Title: A METHOD FOR MAPPING THE ACTIVE SITES BOUND BY ENZYMES THAT COVALENTLY MODIFY SUBSTRATE 
| 2 MOLECULES 

Pj) Abstract 

This invention provides for the active site mapping of enzymes which catalyse covalent modification including, but not limited to 
phosphorylation, acyiation, dephosphorylation in which a fixed residue (known as the catalytic residue) such as a tyrosine, serine, threonine, 
histidine, aspartic acid residue or any other residue containing an appropriate side chain is modified. Mapping of protein kinases is 
exemplified. The method of the invention has an additional level of complexity over and above that of the self-deconvoluting libraries 
described in W097/42216. This involves making a library of smaller libraries (referred to as subsets) where a fixed residue is moved 
stepwise through the sequence of amino acids or other groups (such as peptidomimetics). Using 5 subsets of libraries of peptides of 5 amino 
acids allows the mapping of a sequence of 9 amino acids. In general one could carry out the invention using n subsets of n-mer peptides so as 
to provide mapping data for the residues from -{ri-1) to +(n-I) either side of the active site. Thus in general -She length of the mapped 
sequence would be (2n>I. In this invention there is no need to separate modified from unmodified sequences because of the self 
deconvoluting nature of the library. The assay screen produces a series of hits, the patterns of which reveal the unique sequences in each 
well. This enables a pattern of substrate preferences to be determined for any enzyme. The unique sequences obtained using this invention 
can be used to provide substrates for high throughput assays and provide detailed information about the active site to aid rational drug design. 
This invention can also be used as an inhibitor library to screen against known modifying enzymes where a known substrate exists and can 
be set up in an assay format. 



